MEETING AT KING'S COLLEGE HOSPITAL, LONDON 117 CASES were shown demonstrating the following conditions: High femoral osteotomy; Double hip operations; Median and ulnar palsy; Diffuse himangioma of leg; Unusual rheumatoid arthritis; Dysfunction of the first metatarsophalangeal joint; Acute osteomyelitis; Lesions of the feet in diabetes; Idiopathic pes cavus; Leg lengthening; Congenital phocomelia; Late results of slipped upper femoral epiphysis; Fractures of the tibia; Monostotic fibrous dysplasia; Caffey's disease; Knock-knee following osteomyelitis of lower end of femur; Congenital bowing of leg; Arthroplasty of elbow; Pseudarthrosis of elbow; Acroparesthesia treated by means of a splint; Talipes equinocavus-metatarsal osteotomy; "Genuine" congenital dislocation of the hip.
IN this brief survey of orthopedic tuberculosis I shall begin by referring to the changing patterns of skeletal and articular tuberculosis which are now chiefly of historical interest.
Motherby's New Medical Dictionary published in 1775 contains the classification of spina ventosa or caries of bone by Percivall Pott as hydrops articuli, fungous articuli and the enlargement of bone. Treatment was directed towards promoting the absorption of fluid by blisters, by inunction of mercury and antimony and sometimes with advantage following the electric shock. "The third type-enlargement of bone, is sometimes relieved by perforations made through the diseased parts to the marrow, but most frequently amputation is necessary. The friability of carious bones is much augmented by the acrimony of their humours and chiefly by their corrupted medullary oil. Chronic abscesses in the back and loins are generally of the strumous kind, the matter is usually deep seated and the bones are injured by it before a fluctuation can be discovered." I shall return to the problem of the abscess arising from bone and subsequently causing injury or spread of infection into healthy bone. Sea water was popular in the treatment of glandular swellings. It was known that scrofula (from Scrofa-a sow, because the disease occurs in swine) or the King's Evil which kings from Edward the Confessor onwards pretended to cure by the touch, could affect almost every part of the body and that the lymphatic vessels and glands were the immediate seat of the trouble. The fixed immovable white swellings of joints are compared with the strumous swellings of the neck.
Percivall Pott, one of the great surgeons of the oldest London hospital (still on its original site) wrote a treatise in 1779 entitled "Remarks on that kind of palsy which is frequently found to accompany a curvature of the spine" and a specimen prepared by him to show the diseased vertebrae in such a case was placed in the museum of St. Bartholomew's Hospital. There was no better description of Pott's paraplegia until the outstanding papers in our time by Seddon and Butler and the recent excellent monograph by Seddon, Griffiths and Roaf. The approach to the problems posed by the strumous disorders in the early part of the nineteenth century can perhaps best be gleaned from a perusal of the excellent lectures delivered by John Abernethy in the medical school at St. Bartholomew's Hospital which he founded. He paid great attention to his lectures and never forgot that a lecture is to be valued not only by what the lecturer puts into it, but by what the hearer can carry away from it. The Lancet of 1824 embodies his course of surgical lectures (in which he frequently refers to his debt to the immortal John Hunter) which he delivered to a very numerous and highly respectable class. Abernethy embellished his lectures with graphic descriptions of the patients he attended and perhaps I may be permitted to quote one case. He records: "I was requested to see a young lady, a long way in the country, even in Wales and in a very remote part of the principality too, who had a lumbar abscess. I went and I found that there was a large collection of matter in the fore-part of the thigh, that the spine was much distorted, the countenance flushed, and the constitution altogether in a very irritable state."
As she was then amongst the mountains of Wales Abernethy advised that nothing need be done, but that she be kept in a state of quietude, that some counter-irritation should be made and that the state of the digestive organs be attended to. The young lady continued to get stronger day by day and the disease gradually subsided under this excellent general and local conservative treatment. After about a year, and without consulting Abernethy, a person was sent down from London to fit a machine and the father wrote in eulogistic terms of the spinal stays, which by screwing it up could raise his daughter in height two inches. Abernethy replied: "In the name of common sense, Sir, only consider what a state the vertebral column must be in which will admit of such elongation by any artificial means." He advised that they should lay the machine aside and return to the former plan. Some six years later the young lady was cured of her phthisical complaint in Bristol after taking a course of muriate of lime and Abernethy was aggrieved to find the excellent state of her spine was ultimately attributed to the muriate of lime and not to the constitutional treatment he had advocated.
In dealing with a lumbar abscess connected with a diseased state of the vertebral column he insisted that the patient should be required to be in bed and not allow the diseased parts to move about, and added that the abscesses frequently subsided and diminished in size if attention is paid to the state of the general health. If necessary he lanced the abscess in order "that it never might be opened", and he tried to prevent foul air entering the abscess after puncture by pressure on the abscess and by applying lint and adhesive plaster. He knew nothing of the bacteriology of secondary infection, but his experience had taught him that the abscess should not be allowed to drain openly. After puncturing the abscess two or three times the patient fancies he is almost well, but Abernethy is mindful of the dangers and advises continued rest in bed and "if he could be sent into the country it would do him much good".
He describes how on one occasion he let out four ale-house quarts of matter, "for seeing an ale-house quart in the room I had the curiosity to measure it". He continues: "Now if you have any inflammation occurring in the cyst of an abscess equal to the surface of a gallon measure it must be productive of more considerable effect on the constitution than when it occurs on a surface equal to that of a four ounce measure." I wonder if Abemethy was right in his belief that tuberculous pus or material is harmful to a patient who by its production responds to the chronic infection we know to be present. A patient came to the out-patient department of St. Bartholomew's about one hundred years after Abernethy gave his lecture. This bonny, rosy-cheeked, fair-haired girl of 17 with sad and wistful blue eyes was accompanied by her worried but indignant mother who thought her daughter was pregnant. The girl had complained of a little backache for two or three months, which her mother felt was a just retribution for her daughter's misbehaviour. Apart from the very large belly, which might have housed twins and hydramnios, there was no evidence of pregnancy and the patient was demonstrated to the Fellowship class and others as having a large parovarian cyst, and this being a gynmcological condition, my chief-a general surgeon-was eager to perform the operation of removal himself. Pre-operative general examination revealed a certain stiffness of the back probably due, it was felt, to the impediment of the enormous abdomen, but a check X-ray revealed small areas of destruction in the contiguous parts of D.V. 12 and L.V.1, with a diminished disc space, but virtually no collapse or kyphosis. My chief decided to remove the large cyst before sending the girl away for treatment for the tuberculous spine. He needed little encouragement to insert a needle first and into the syringe was aspirated typical tuberculous material. He left me to carry on and I shall never forget aspirating and filling the 20 c.c. syringe several hundred times in two and a half hours. We had no ale-house quart pot available, but we had the curiosity to measure the four gallons of tuberculous material removed. When we had finished there was a typical large psoas abscess on the opposite side. That was in 1928 and since then I have never seen a tuberculous abscess approaching this size. This was an example of a relatively early tuberculous spine with little destruction and an enormous abscess with practically no constitutional disturbance.
Why is it that we find some patients with extensive spinal caries and no discernible or small abscesses and others with minimal lesions and large abscesses? Can it be due to anything other than the varying individual response to chronic infection? I have dallied at some length with Abernethy and his methods, because it was nearly a hundred years before the conservative treatment of surgical tuberculosis again became widely advocated and practised.
At about the same time in France, Dupuytren expressed similar views on the chronic abscess when he stated: "There was never any satisfactory relation between the amount of disease affecting the bone in caries of the spine and the extent of the external disorder, for when caries affects a vertebra, the suppuratiori which is at first confined to the affected bone gradually extends itself." He described the case of a woman who at autopsy was found to have an abscess with complete destruction of the body of the eleventh dorsal vertebra with the bodies of D.V. 10 and 12 partially denuded and the seat of superficial caries.
Towards the latter part of the century operations on tuberculous joints became all too common with disastrous results. Billroth in 1878 stated: "During the last ten years I have felt less disposed towards conservative operations for caries and should have amputated far more frequently if the patients or their friends had not objected. However, the antiseptic method has one advantage, namely that in operations such as excision of the hip the immediate results after operation are much better than they used to be under the old systems. Still, treat these wounds as you will, sinuses will be left and the ultimate results will be almost as unsatisfactory as they used to be. The treatment of this terrible affection-vertebral caries-consists principally in keeping the patient in a recumbent position and children are kept lying, generally in the prone position, but Thomas' splints are sometimes used." Billroth envisaged the possibility of attacking surgically the vertebral lesion. "Hitherto it has been found impracticable to extract large sequestra from the vertebral column. It might seem possible to make an incision on one side of the curvature and in this way to extract the sequestra and gouge away the carious parts, but the hemorrhage cannot be readily controlled and the spinal cord will be exposed to injury. Yet with our advanced knowledge of the treatment of wounds and in face of the unfavourable prognosis I should not blame any surgeon for making the attempt. I remember some years ago to have read something about an operation of this kind which was performed in America but I do not recollect what became of the patient." It is clear that at that time Billroth was not aware of what might one day be achieved by Capener, Seddon, Wilkinson, Macrae and others.
Howard Marsh in 1889 delivered a Hunterian lecture on "Tuberculosis in Some of Its Surgical Aspects". He advocated treatment of surgical tuberculosis by means short of the excisions which were then of too frequent daily occurrence. At the Hip Hospital in Queen Square he advocated consistently the advantage of early and prolonged non-operative treatment and of traction for tuberculous disease of the hip and said: "The weight should be as small as is consistent with its purpose of relieving pain and preventing or removing distortion; so that it is desirable to diminish the amount as symptoms subside and not to continue to employ a heavy weight after it has become unnecessary to do so." However, generally, patients were allowed to go to the seaside wearing ambulant splints, suppuration was regarded as a normal and inevitable part of the disease, abscesses were opened and treated by poultices, amputations were common and the patients frequently died of amyloid disease. Those who survived had gross joint destruction with deformity, very limited joint movement, and great shortening of the affected limb.
In 1913 the Practitioner published a Symposium on Tuberculosis and the greatest discussion surrounded the use and abuse of tuberculin and of its potential value as a therapeutic agent.
Pearce Gould stated "We may say that all cases of tuberculosis must be treated medically and that the need for medical measures is never more urgent than when a case requires some operative interference to complete the cure." He advocated surgical removal of tuberculous foci in bone which had not cleared up with general measures, but a sufficiently free opening must be made and failures would result from attempts to scrape away a large area of disease through a puncture-"it would be as sensible to ask a housemaid to clean out a room through the keyhole in the door!" Robert Jones in an invaluable contribution stressed the necessity for mechanical fixation. He wrote: "In recent years, I have on many occasions been called upon to deal with tuberculous disease of joints and of the spine, in cases in which an enthusiastic believer in the efficacy of tuberculin has entirely omitted any form of protective fixation, and it is therefore necessary to express my strong conviction that this is a serious error. The neglect of protective fixation is unfair to tuberculin treatment, for repeated injuries to the diseased structures caused by movement delay, if they do not prevent, the beneficial action of the immunizing treatment." Robert Jones made no attempt to scrape out the tuberculous lesions "for I have too great a dread of the terrors of mixed infection and set excision of a joint for tuberculosis is unknown in my practice". Can we not to-day substitute for tuberculin, streptomycin, I.N.A.H. and other antibiotics and say with Robert Jones that the neglect of the protective fixation of tuberculous joints is unfair to treatment by antibiotics? I need not dwell on the patterns of non-pulmonary tuberculosis nor on the general and mechanical methods of treatment elaborated during the first half of this century for they are well known, and if I pay tribute to the outstanding work of Robert Jones, Gauvain, Pugh, Girdlestone and Brittain in this country, this is not to say that I do not fully appreciate the considerable contributions made by many others. The orthopedic lesion secondary to a primary focus was regarded as a local manifestation of a general bacillemic disease and demanded both general and local conservative treatment. Patients remained for long periods in special hospitals and when the lesion became quiescent protective surgery was frequently performed. During the past ten years, the outlook and patterns have changed materially with the advent of antibiotics. Penicillin was of some value in controlling secondary infection to a large extent, but it was streptomycin that made a direct assault on the local disease safe and possible. The emergence of resistant strains of tubercle bacilli was avoided to a large extent by a combination of streptomycin, PAS and I.N.A.H., and it is a moot point as to whether or not this therapy should be reserved for critical phases and episodes in the natural history of the disease.
Value ofAntibiotics
(1) During the bacillkmic stage to assist the patient in coping with the general infection and thereby avoiding multiple tuberculous lesions.
(2) The centre of a tuberculous lesion may be caseous and, as the result of tuberculousendarteritis, have no blood supply. Systemic antibiotics cannot reach the core of disease, but in the surrounding hyperxemic zone can contain the local disease and limit the local spread of infection and destruction.
(3) Long-standing sinuses may heal soundly following systemic administration and local instillations.
(4) Direct attack on the tuberculous lesion is now possible under the antibiotic umbrella and the dread of dissemination is no longer a haunting spectre.
(5) The length of treatment has been greatly curtailed and is generally half or even less of what it was before. Patients are in and out of hospital far more quickly, the turnover of patients is more rapid and the number of in-patients and the waiting lists have fallen dramatically. LORD 
Surgery of the Local Lesion
It is now possible to operate on the infected bone or joint without being unduly concerned about the tuberculous nature of the infection and for example dealing directly with caries of the vertebral bodies, as envisaged by Billroth, has become a reality as the result of strict aseptic technique, superb aneesthesia and antibiotic cover. Tuberculous cavities are curetted, sequestra removed and gross tuberculous lesions can be excised, as in partial synovectomy of the hip. Antibiotics can be applied locally to the exposed tuberculous lesion, and systemic antibiotics become more effective as the result of the reactive hyperemia following the surgical assault. The processes of repair can be enhanced by the insertion of bone chips ground in streptomycin into tuberculous cavities or denuded joints. Temporary -internal fixation of joints by nails can if desired be used with impunity. It is not suggested that radical and difficult surgical procedures should be undertaken lightly, but that surgery has been made safe by antibiotics, by blood transfusion, by expert anmesthesia, and above all by a rigid compliance with the long-established principles of a sound aseptic technique.
The management of the local tuberculous lesion may thus be summarized: Tuberculosis of the Hip (1) General constitutional treatment of the patient with bed rest.
(2) Local treatment by immobilization and traction.
(3) Confirmation of diagnosis by biopsy.
(4) Antibiotic therapy-adequate and prolonged.
(5) Partial synovectomy where indicated and local antibiotics. The ideal end-result is a hip with a good and safe range of movement.
(6) Curettage of the juxta-but extra-articular lesion and insertion of bone chips. (7) Displacement trochanteric osteotomy if response to therapy is inadequate.
(8) Arthrodesis when joint movement is inadequate and not safe. When joint destruction is gross, the tuberculous debris may be removed, iliac bone chips and graft inserted and temporary fixation secured by the insertion of a Smith-Petersen arthrodesis nail. Otherwise extra-articular ischio-femoral arthrodesis using the technique described by Foley. Intraarticular arthrodesis is no more difficult or dangerous than it is in the tuberculous knee.
(9) If the great trochanter is involved, excision of the trochanter and the overlying abscess.
Tuberculosis of the Spine
(1) General treatment and bed rest.
(2) Local immobilization and mechanical treatment.
(3) Confirmation of the diagnosis by Mantoux tests, the bacteriology of aspirated tuberculous material and sometimes by exploratory curettage.
(4) Systemic antibiotic therapy.
(5) In the quiescent stage when consolidated collapse has occurred, posterior spinal fusion if necessary, for example in the cervical spine.
(6) Aspiration of tuberculous abscesses where possible and repeated only as frequently as is necessary.
(7) Drainage and lavage of the perivertebral thoracic abscess. Macrae has stressed that this can only be done effectively by a bilateral approach and through-and-through irrigation. It has been suggested that this procedure may limit the spread of tuberculous disease to neighbouring vertebre.
(8) Evacuation of tuberculous cavities in the vertebral bodies. Tomograms particularly in the cervico-dorsal region are invaluable in determining whether this procedure is desirable in the absence of paraplegia. In the mid-lumbar region the bodies can readily be exposed by an antero-lateral extra-peritoneal approach, tuberculous debris and the remains of any intervening disc are removed, healthy firm bone is exposed, and bone chips and streptomycin are inserted under compression and an anterior spinal fusion obtained.
(9) The management of Pott's paraplegia is adequately described in the excellent papers and monograph to which I have already referred. Little need be said of the tuberculous lesions of other bones and joints. When gross destruction occurs in the tuberculous shoulder, intra-articular arthrodesis by joint excision, insertion of bone chips and temporary fixation with a short Smith-Petersen nail may be performed.
In the tuberculous knee a good range of movement may result with or without synovectomy, but if gross destruction is present compression arthrodesis is indicated. Satisfactory results may be obtained in the tuberculous tarsus, by curettage and excision with the insertion of bone chips. Relative Merits of Surgery and Antibiotics (1) Radical operative measures have followed so closely on the advent of antibiotics that it is difficult to assess the value of each. As patients with almost identical lesions differ in their response, it is no answer to treat one patient by antibiotics alone and the next with antibiotics and surgery. However, so far as possible the alternatives should be used on like and strictly comparable cases and not indiscriminately on alternate patients.
(2) Antibiotics may be used without surgery in the hypernmic lesions, and if surgery is employed its value lies largely in improving the blood supply to the affected part.
(3) Does the perivertebral abscess cause spread of tuberculous disease to neighbouring vertebral bodies or are the radiographic changes seen consistent with the results of intermittent mechanical pressure seen in the aneurysm phenomenon? One or more vertebrT are involved initially due to hkmatogenous or bacillxmic infection. When several contiguous vertebrx become involved, resulting in due course in a severe rounded kyphos, is involvement due to further hematogenous infection or to involvement because of the stripping effect of the abscess ? Are all the vertebrx showing radiological erosion tuberculous or do some exhibit the aneurysm phenomenon? Does widespread involvement occur without the presence of an obvious abscess? If as is probable the perivertebral thoracic abscess can infect other vertebrn it should be evacuated and irrigated, but does this procedure prevent an abscess reforming? In the presence of active tuberculous disease is not an abscess evidence of satisfactory tissue reaction? However, whatever its precise pathological effect, I think I am persuaded that the tense thoracic perivertebral abscess should be drained, even in the absence of paraplegia, in order to limit the spread of pathological and radiological changes.
(4) Tuberculous cavities in bone if accessible should be evacuated and the healing process should usually be assisted by the insertion of bone chips.
(5) The only safe end-results of tuberculous joints are freely movable joints or those in which there is sound bony ankylosis.
The Future (1) In the large cities bovine tuberculosis has been largely eradicated as the result of the production of safe milk.
(2) Mass radiography is resulting in the earlier discovery of patients with open lesions, who are treated more radically, so that the sum total of infective persons is becoming far less in this country if not globally. Sanatoria have empty beds and waiting lists are almost non-existent.
(3) BCG inoculations will protect susceptibles and thereby diminish still further the potential transmitters of disease.
(4) The value of PAS, I.N.A.H. and of streptomycin and its derivatives and associates is outstanding. The danger lies in the emergence of resistant strains and instances have been reported of patients who when discovered initially are resistant to some of the therapeutic agents if not to all. The question must be posed: Should antibiotics be administered to suspected cases without biopsy and adequately and indiscriminately to all proven cases or should they be reserved for critical periods and phases in the natural history of the disease, e.g. in the bacillimic stage, for operative cases, and for generalized miliary tuberculosis? The present trend to curtail the dose and continue for many months or for a year or longer may prove satisfactory.
(5) The principles of treatment learned and practised laboriously over the years must not be forgotten. General conservative treatment is more necessary now than ever in the past and combined with local treatment is more likely to produce satisfactory end-results. Although the length of hospital treatment is now largely curtailed the need for specialist longstay hospitals is greater than ever.
(6) Is it too much to hope and expect that non-respiratory tuberculosis will in the foreseeable future become as uncommon in its devastating effects as rickets, chronic osteomyelitis and the gumma? (7) Historical surveys reveal to us the apparent progress that has been made in the past, but also serve as a reminder of our limitations and as a guide to the future. The historian a thousand years hence will regard our knowledge and practice of orthopedics as very primitive and incomplete. Preventive medicine may be such that orthopedic surgery as we know it to-day may not exist. Crippling diseases may be stamped out, congenital defects and deformities may be preventable and the immediate treatment of accidents and injuries may be so good that subsequent orthopedic care will be unnecessary. [June 15, 1957] THE Summer Meeting of the Section of Orthopedics took place at Lord Mayor Treloar College, Near Alton, and afterwards at Lord Mayor Treloar Hospital.
Cases were shown and the following papers were read: The 
